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Abstract of JP1 11 01 154 

PROBLEM TO BE SOLVED: To appropriately 
determine saturation and deterioration of NOx 
catalyst on the basis of an output from an NOx 
sensor by compensating an error in NOx 
density upon detection caused by individual 
difference among NOx sensors or an aging 
effect. 

SOLUTION: An electronic control unit 23 
obtains an averaged value of outputs from an 
NOx sensor 26 when an engine 1 is operated 
in a specified operating condition in which the 
output of the sensor 26 is set, and reads a 
reference sensor output value indicating a 
normal sensor output, from a memory device 
in the electronic control unit in accordance with 
an engine operating condition so as to 
compensate the output value of the sensor 26 
with the use of a sensor calibration value - 
obtained from the averaged sensor output 
value and the reference sensor output value. 
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(54) [9l|i»(D«i»] [^jtK«i|CD#§»»^B 

(57) imm] 

imm] NOx■fe:x1^ro<@^*:M^g^^{^:(c:J;SNo 

[fim^m] m^mm^~-yh (23) NOx-tr 
>^ (2 6) (Dtti;'3iS!i£-r5#:tai£<^ii-C3i>i;>' 




N o X ^srg!^ai^ffiT#B8^* NO xmm 

dSMia^IE^fr^iJ^^Stc J; ►) fij^^nfc 1 1 . MIEN 

So 

A^Pjgg^m L^SifS-fe >f-W;^jtti MI2¥i^-fe 
gLffi^SltC i tj ^fc e,ttfc«9IEN O X -fe y f-©ffl;^)CD^ 

mw^iEWLWL-M.^m-i.. mu^'mmw*mtz^f\,x\^ 

wflEN O X -fe i^f-©ttJ;^cD¥*llffiJ-S':5v^-CmllH-fe ^'f- 
[0 0 0 11 

[0 0 0 2] 



O X ^^(Dmit±^m(DMXVA^^'^i>NO xfRJ^M^ 
WL, ^*VtC@i«L/cNOxS?{t:^figifel^3l5c#ia^ft' 
•C'STC^-frTNO X Kjgt^J^W^ LooNO X ^MW^i 
S^;<f ^ fc5^-r 5 N O X K«a5c«ji<^Wi-5g^^j^ 

[0 0 0 3] LA^L.;^C^5P,^ -©j;5/^NOx®^(S. 

4, 6-8 8 5 1 8 -t^at?{c:^$n5 i 5 1-, 
NO x(!4^^iSfiT{c*3^^;fc*^ffit?rt^^K^ y -jy 

mijcT-a^-t 5 i <!; {c J; tj mn<Dmit±^m^m7tm 

NOxM«CD}^^bte;^^ff^$-a:^,;^)£;J5#;i£-t- 

[0 0 0 4] ^:iX\ #PB^7-2 0 8 1 5 1 f-^^O 
Ummt^mXti. ^fbLfcNOx^llX^J (NOxftfe 

ajfttpoNOxJitf^ftlHif SNOx-fe:^f-Sr 

NOx<DjkffiSr)^TL-CNOX KHX^rHM Lfc^(D. N 
O X KlR^JTMfifl-C-cDNO xS^OItW6<)^^t:lCS<JVN 
-C, NOx^mi(0^^it<DmM^n^ira. 0 1 LTV> 
5. 

[0 0 0 5] 

wt±(otiho^^i,cmmLXNOx±y^iaimii^m 

^f±l$tv5NOx«^«^jE5S/j:t>(0(C/ii9, NOxS 

aids-:? < mmm'^^^immm t) d 5 

[0 0 0 6] 2jc^M»4, NOx-feVl^cDjBflsM 

•^g^^fbtceS-t § NOx-fey-tMci^.NOx 

[0 0 0 7] 

xm^m^xitNOx-tyf-mtjU^mt-tio *3SM-c 
NOx±>'f-mtitm%^(ONOxmmti:iEm\c 
nft^-3i-^i^kt±mLx±>'-^mtii:i^iE-r6, ±y 

mxit. ±y^mtiiii:XfhlOxm^iimmi-iX^ti: 



[000 8] ^ L-C. Vf-SiE*ff^# 
[0 0 0 9] ±|E®Sip-fe^f-tll;^»ffi(i. $f*L<fi. 

[0010] -fe V1?-«?iE»<^^St:ifofc ?) , if *JS 3 

ttl$^vfcNOx■fev■»^t^;^(D^^^t*5*^^)e)^^^ ::<o¥ 
n -Cfc .5 t # ©jE^tS N O X -fe y f-©ttJ;^|tl4fE^ 
*«rK:;£T?t5. NOxSI^AS-^nTfcSfct 

m'tix^^w^^y^mEWLhx^xn^-th. ^(om^. 

[0 0 1 U SIHate'flc, NOx-feviMil;^lcS':5v^ 
NOxfttaEONOx®#l::a5t&|Pl:{c^Lfcii^5i6^ 



[0 0 12] z(DW^. mmmm^mw^x\m^'¥<D 
m^m-to «§o-c, *ijE^^NOx-feyf-tti;^jts<J< 

[0 0 13] 

\^^hyihit±W.J^ (TDC) afi^{c:fc5t#, ^^i|sf 

;6SlHltegft(c{S:i$$tb. h 2 a miti^ 

[0 0 1 41 i^^'V^' 2 b^Wf 5K^-v-J}^-/P 
K 2 Sr^ L-CK^CjK- h 2 a icg^igg^nfcBiMW 6 He. 
3tT:i' y— ^6 a i:, y h/U3K7*>f 6 b T'f K. 

6 b S-aiU LTm^-7=^*:-/^ K 2 (CKA^^^^Ai- 

fiX\t^^o ^ryUy<:^yU:f5 0 a ItKlt^^iT/^'f 

^<:K^<;uzf (ABv) ;6s^MLyb*ftfi8-er±, ffi'fjiJiE-e 
[0015] n h/v-d^x -r 6 b icfi, ;^ P ./ h/w^ 

1 5 tt^n\ibflX\^^?>o t-it. 3:T^y— ^-6 af*9{C 
ft. - 1 2 t :^fUE-fe vf - 1 3 P) 

•fe^^f-l l:iSSIt?)^^-CV^5. 

[0 0 16] h 3 a>?i>fe5>ttL;fc::^M<OEGR 

jK-h (E^-t-f) it. EGR^l 0 a^^-t ^:km(D 
EGR/^-TT'l 0 biSr:/rL-C, 2 btcSig^ 

«5° BTDCiSit;?? 5° BTDC) 1?^- 7i'^^fS-^Sra;^» 



[0 0 171 7f4. ilp^-7=j}t-/WK3lrJ& 

o, Hc, NOx^^a. m^^mit&mmm-v<D::i^y 
::^yi^yi<D])~ymmmm 

•Pv =5D<!!li^«9a^cJ;o.•t«:5£^>^^:^^^kt?t*v^^;?f>^ 

^mm^^^^. NOx«*tc:;£;i:.fem^«-^SrW:^)1- 

[0 0 181 lI*?r=tli&i-5^^ ^JtsfiS'^^i^rto^Jlsi- 

-< - ^v^v :/ 1 X y v^<-f^t L-c#i^)|sfi«it# 

8(cai^$tT,5, 3^Vi^:^icoi^^6ti**iJte^=fT5fc«) 
(DM'f-Mm^^yh (ECU) 2 3tt, S^L/il/^AW 

[0 0 191 ECU2 3(i. ±IE<D#a-fevy-S/£p5Uf 

A^'cfifSr^St. ^J|sf»tlt#8. ^A3^/V3 4, EG 
R#l 0 a^Srigl!)»J^»i-S„ ECU 2 3 

[0 0 2 01 ?&«li^fi8t?<03i:/^;?vi&l!ii^*3j;t«g«|tfj 

^mK.um<Dfz'i>. ^mm\^^^^yi^y'm<omm^ 
iSCTT-r hvup«#i 6*5»i«$n, #1 em^tv 

5c ABV5 Of^MCttvS, ^LT, 02-fei/f-17 

it^mm^wM-t^ t . o2± y^ 1 7 



[0 0 2 11 3ivi;=:/i(7)S«;a5;^T-t-Si:. ^05/ h 

/VMS 0 th^d^f>#fc S:»¥^*^ffi t:^^S^V[Hl|EjI 

m t \cm^\' ^xmE<D:iiypym&^i>^mii $ ate 
VA^mmii:'^t!UA^ ' ^mmmmmxit. mm 

nu^ki'e- h'imiSi^fi?> k^\c ABV 5 ORXJ^EG 
R#l 0 a<DMS;4S:r:xi>vaite<^litCJc£:CTSIP$ 

ti> y-y^m (2o~4oss) tti^xoimn 

U;tKSt«lfc:J;oT«Sg|^i & Pi\m^^n?>^y:f/i' 

ltil^5t°^ h^l bcO^^r^fc'r^ 1 cF^(C{^#$H. 

^^A^c:*3^^-C^j/cy9^J^3 5c^Jiffl{cfi3lS|^Jtja 
y-y^tesm-ct^A^J^tit^iit), cos.t/Hc# 
3IJ(E(c ioTNO x^tm:'fc,J|ix. ibttSc 

[0 0 2 21 ^yjy^^m^ m.%^m~yi$.m. 

K;&5;g^$ix5„ K^frmy-vl^T'ft. Itg^6<3y-v 
^i^m mx.Us 2 0~2 3S*) t^feSi^tCAB 
V5 0<DW#»i:^^!|s|.Ptitl:i:;65$j^|]$tiS, SiSi^ 
)ty-i~Y.^<y^mX\t. ABV5 0;feit^EGR#l 
0 a©M*S:a!|«lLoo, 02-feviM 7©tll;^j{C|SC 

[0 0 2 31 #JPi^Ste^E^il5iiate:^T'tt, ^^.trS 

K;65a5^$ix5 t*{CAB V 5 0*sw^$n, 
H:IOe«j y y ^/j:?SJ^Jt t 5 <t 5 lc«RJlsH!tM*sa!l«i 

2tDj;DfE3^#PXT. ECU2 3(C<tt9llfT$H5 
[0 0 2 41 0 2©;:^f^S'7'S 1 0-eji, -feVf-^^jE* 

L-CraECU2 3{CJ;o-C|lR^fc*JS$tt. ::tv 
[0 0 2 51 ifef. @3CD;^ry7°S 11 OT'tt. Sfr0 

*3V^Tgffi$tt. ECU2 3©E1S^g«)^»58;^*y 

\mn^fi^. Mrmmm^^^yxn.. m^tii^^ 

y9^±y^2 \ l>^h<r>9'7y9^'^%<r>%»£!ism:.^ 

^\^x:!:-y^J^ymUW^^^^. :L<D:s.yvymmk 



10 0 2 6] :^'ry^s 1 1 2-v\t. TKm-feyf-i 9(C 

{:^7'yys 114). HJc, 3i:^i?i^i;jJ-)£^[igii 
V^5;i^^5i|5JSiJ$ti5 (;^r-yysi 16) , r.(Dm\<D 

$ti/'5o ^i^-ctt. ;^Ds' h/w-fe:/f-i 4*^^) 

i^i^il^mWl^H^o *LT, ECU2 aOiS'-Y-^*!? 

to 0 2 7] ft^iC. ;^y^s/7"S 1 1 8^(4, Bn^^^ 
^-Vim^^mity^-h'y<yi^ (S-F/B) ^- 

i^Vl;6S)IiK$HTV^5ii)3j^t-C. ^iE^frfiKASr^lsj 
(;^xy:/si2 0) . ±|2050(Z)^# 

UT^yr^S 1 2 2) „ 
[0028] :^y'yZfSl 2 2X^jEmi'¥^^ir.i)^m'& 

^ti6t. m2(DNOx±y-^mt}^iE/i-—^y\t±y 

<D:^Tv:fSl 2 0'ee!]E*#^SC-6J*J3£$*fCia2© 

(^iSiryf-fflj^iCtti^S) ^:b-C<DECU2 3 
{cioT. NOx-fe:/f-2 6rota;^A*ssg^ji*H 
T^yT'S 1 2) , ■feyf-W;^Sgji;9-lHl^NA («]fflfill4 
0) l>:|tiiSinf[$ti--Cigji;^[iI|fe;asM»f$n (:^7^3/ 
1 4) , Mi9f^©-feyf-til;^iga.iZfI5iicNA 

yT'S 1 6) . 

-CNO X -fe vf-W:^Ai~ANA*s«S:IiHcto;to-CSg^ 
3i*tuSt. NOx-fevf-W:^;Al~ANA(DJlz«&i[B;JJ 



(^^xyT'SlS), mtcJ:9, NOx-fe 

yS2 0T'tt, ^ny h/W-feyf-1 4{c:J;t3^W$nfc 
;^oyh/HBS (ai^-i^i^^fti^) i:^'9:/^«-fevf-2 

iscT) , mm±y^mtimct)K Ecu2 3©i2ti^ 

tL5. :i«)-^s':/{cH4, mx.t£, NOx-fe>'-!^2 eSr^i 
>i?vi lc^^1-5Mro^±Sti^(r J; ?)*fe^j^^v^v 

■frfe) ©iE^^j:NOx-feyf-ttl;^fiI;iS|ati$ixTv>2)o 
[0 0 3 0] jxt's'Z^s 2 ;^7'3'7's 1 s-e* 

%:mc?>:itKXiO±yi-i^lEtD (=B-C) Sr*:* 

S2 4) , NOx-feV-!h*?jEi|ITlfaSrECU2 3C0E 

[0 03 1] y —y^mitX'(D^y-Jym^'P. 

xH:NOxttii9b{cK*$n, fi§o-C. NOxttji9 
b<^)TjSlE{ce$tifcNOx-fe:/lJ-2 6 {Ci I9^t(il$^x5 
#;(fy^4'<DNOx^S(4, ll4(c:-;*C^-e^1-NOx 

ftb^«9 b©±Mffla-t?wS^;«f^^<^NO xSISJ; (3 t>iS< 

Oxttji9 b(ONOxKl|Xtl;^J-as«*>«rtC(£TU -^XJ^l 
^oT. NOxlifejig b(Z>Tii£{BI-C©*^;!!f^«t>NOxSi 

[0 0 3 2] ^L-T. TUmX<DNOxm^7!)^±BmX 

<Dih\cjS:^\,^±m^. -rf^tfh. NOxftfeaE9b*sf& 

ftbfcii^, y y^^H:-cw:xvi^:/3BE{c:i •? no 
xft!!jK9b*iD9(C)15c#ffl«Sr?l^fiKL. NOxftfeJig 
blcSi«LfcNOx^)5!iij^;4^e>J5cUitS7n|5SJ*i-5o ^ 

<oit{cy-^gi|E>6^e.y s'5"a"E--§]9#fc>5t> no 

x 9 b O x lajRtg;^) *S|sI« L-T N O x fmTm 

fl!j-e(©NOxSia;4J^®L. y s/f=-ate*lTB#-^a< t? 
t4 (il4{c{!i|^tfcl^rflT l;45Sii-r5«fli-) . iSlfeJST 
JKifflT'C^N O X ^m-i^'h U^Mzm-ti>„ «iltSS(C 

J:5NOx«M9 bcD^Mfc:;i5^CTV^/j:v^#-a-, 

mTT^x^tz^mT 2\zt>it-oxwmrt^o NOx^it 

ji9 btc^feMb;654CSt. mA\^m^X7n-ti,oKfm 

[0 0 3 3] :ii:i%mBm\ci:.^^%wimm.xn.. m2 

WN o X -fe y^mti^'Sj\^^yxiSt.^fz'^ y^iSCEM. 

DS:ffi^>-CNOx•fe>'.■!^^};^ 0!tjiT«EflO-^<ONOx» 



Vy^itU ;ntb{cj;t9. N O x ftfejK 9 b ©^(^{kSH 
^£ o -C V ^ 5«M^ib4j^«5«r NO X ftfeSKA* e>3t5cK?*1- 

[oo34iPL<tt, as K^tman^^i^-^yv 

ti. 3fe-r. ECU2 3(D|B1g^B^CNOx■fe:/•^^8lEJEi^* 

Ox■fe>'i^(De?E;a5^TLT^^5;6^;6^Sr^|9JS■t-5 (^^ 
X s/ 7° S 3 0 ) o ^ oWSiJS*^5#^/^ , 31 :^^^>- 
3 2), y - vaiG*tfliicfctv«7 7 1 ;is y 

m^^-rU rij ic-fey h$ix-cv>5*>5*»SrSlc:ipJSiJ 
•tS (^^y's'T'S 3 4) o 

[0 0 3 5] v~ymmvtmizh^\ci,A^t^iDh-ryy 

e)<^igifii^|!flT 1 SrW-JH-rs ^'-i'-?Sr y h 
(;^7's/7's 3 6) . 77i^Fi?rfi rij (c-fes'H- 

5 (;^xs'yS3 8) , ^LT. TliJ'-l'-rtCjcStfSiJ 

^tl^fflTiri, NOxtt«E9 bOTSEOJ-CONOxjia 

5 (Bl4#fiS) o 

[0 0 3 6] Xxs'T'S 3 0-C-feVf-^jE*Ti:WJ$ 

^V^H:;^xy7'S 3 2■cy-:^a<G^^^{c/^v^^:o 
jE(o^t^{c*3v>t y-vate:JSff:ti^WT i ic:fc>y5io 

TjI^ LTff iP*T,T^T 7'S 4 0 t?<DflMm*5#S 
(C/iSi:, NOx«4^9 bco±Jife{l!|-e<^NOxaiS^5^ 
(;^X3'7"S4 2) . ±«ffifi!lNOxi8a©*S 

-^^cS-J^^-c#^$i^, ECU2 3(D|Bli^e(^icE 
n y hywBIS*3j;TJ5ai>i^:^|ii^§:;^o y Y;\^y^ 



T±Ji(E{l!|NOxai«5r**.5c 
[0 0 3 7] ;^r5/7°S4 4-Cf4^ NO x-feVf" 2 6 (7) 
W;^A;45^;?^3i*ti.> B12«;^7'y7'S 2 2T-* 

-C<DECU2 3{Cior. NOx"feyf-tii;^MAdS«jE 

^ttlE^^N o X -fe :^f-a;^iS E {c* CT N o x j54<!KT 
j!K{B!|-C©NOx«S«r3Sffi-r'5 (;^X3'7'S4 6) » 
[0 0 3 8] ;^Ty7'S4 ±ilfl!|NO xj**** 

fcTj5^{ailNOxJiS?rJ)^CTNOxJg*||?r**, 
NO xSSII=Sr±tilfl!lNO xSI^T'^^LTNO X j^{t:^ 
.^F^^Wi-So 04A^P)|^P5;5^/iJ;5(-. NOxftfeM 
9 b;iS^&ftLTV^;fc^■t^^{^NOxjRSIlH:4S^^C;^# 

\\ Wh. iiO-^m\:Mm¥ii±tfi^o ^:ix. 

5/ :/ S 4 8 -C^ W Lfc NO X m\:M^ F ^SfiSlPflJ^fflF 

N O X ^fk^s^ F iSJpJJtfll Fref i 9 1> Jtix«N o 
x««|9 b;6SfiaftLTV^JS:V^i:*IJ»fLT;^xy7'S 5 2 
T-|^«&fP*J^1-^o NOxj^fb^^FdJ^i^JSMF 
refj;i9 t:;/ct<^£(m{i. NOxM^9 b^S^fPLT 
V^-5i:*iJ»fL-C;^7^-;/:/S 5 4-e^fp;pJS;65/i$ix, E 

c u 2 3 <n>wmm\zmm\%mm.is^m^ThiLfi. m. 5 

w^&fpipm/w-^v^i^Ti-S. ;^xy::/s 5 2-e-s. 

i^mm-^ $ tifc^^fi, y - y jite^^ffi;*^!^ < is u . 
[0 0 3 91 ^M<r>mm-^hn^mmMmz.m^< 

5o lafpipJS/V'-^^^-eM:, y-ySiK«§Sl^^;4^6>^ 
^^MT 1 /i^SiiLfc^-CCDNO xjtft:Sb*F;45^fp!HiJ 
Sfil Fref ^±00^ i # iC^fpipJSf 5i 5 (C L)t 
^^ft^JS/i'-^V-CIl, y-VjHEffHNF/l^d^tjgf 

cDrB^-e(^N O X r^fb^^F jSJ^^-fliflJSffiGref SrTlilo 

^T@5 N o X itfb^^F >i51^lta $ti7itm«l^5^MI:W 

[0040] ffiB&iciap^-r 5 1 , mm-&f^~^yx 
tt, •fe>•t^KiE^T#»y-vate^^c:j3^^T, y-^' 

3!igSMl^{C7 7^^F ISrfil rij (c-fes' h-r5i:*tc 
Tl^-rT*}J;TJ?T2^'-r-vSry;^^'-h$-B:5 {.T^T 

yT's 6 4St^s 66)0 i^msi^(D^i\:m^j^-^y 
xit. v—ym<^*mMhx\<^nt£.mm7'^~ii:^r- 

y-^S 6 4i)>by^'r yy^S 7 Olcii^-eT 1 if-^-^icX 



yS7 4) , NOx•feV•t^til;^^fflEL {T^y-yZtSl 
6) . ^iI^^iz^.NOx-fey•t^W;'3{cS':5V^-Cftfe^«T^^t^fl!l 
t?©NOx2RSSr**?> (xrs'T'SSO) „ Stc, «t 
jK±Jft«!ld3iU5ft|5g|-frj(gfl!|-e©NO xfiStdS-^V^TN 

Oxi^^bSb^FSraiWb (;^7'y7'S8 2) > ;i<^»m 

;t UT E c u 2 3 wl31tS«ic^feMt:flJ^^f «^^l21g-f-5 

ref SrTHIS r < gf^l^KT 2 ^Sjgii 

[00 4 1] E2©NOx-fe>f-Ui;^SjE/u— ^i^^ H 

WLT, |gl7©NOxMaE^¥^/'^— ^i^;i5ECU2 3 
lc:j;•3ll^T$^^5o tej«W4/i'-^i^<o>^7^y:/S 9 0 
-Cfi. E C U 2 3 (DEIgiieiC^^k^lJ^lf «*5|2ig $tV 

^l^j^JS^^ass^-efctLfS, ECU2 3(©isii^S{i:fiSfp 

10 0 4 2] tS?P^J^/V-f-VJC*JV^-ClS»W^>4^''cC$ 

^-liSgf^e^fflTS (04) tCtpfco-CU s/^^j^ate 
$n5o PL<tt. NOxJUiilJvljiLfc^m (0!l;t 

■^V^r^S$4^5. ^:LT, NOxIWitcSi-SJiVi^ 
^ate^PflT3;d5|EiSSS*»55^*W$ii6. 

1 f±. NO X jftii{caLfca»^H:ifi#<^ y y 

jlxl^*$ix5, i-^ifc'*)^ NOxWfljfcildJitfT-rs, 
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